KINEMATICS OF MACHINEEJ.
to give the required constraining force, and to cause motion in the circle of which the crank is the radius. This external force tending to change the form of the crank calls out within the material an internal molecular action known as stress, and this action is just equal to the external force. In this particular phase both connecting-rod and crank are subjected to compression.
In Pig. 31 the condition is similar to that of the preceding, except that the connecting-rod is under tension, the action on the pin
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is a pull, and the resistance of the crank is necessarily reversed, the stress now being a tension. This results of course in subjecting the crank to tension also, and as it is of a material that will resist this action, the motion in the required path is secured by the combined action of the force exerted upon the pin through the connecting-rod and of the secondary force called out in the crank. Pigs. 32 and 33 show phases in which the stresses in the connecting-rod and crank are not similar.
When the crank-pin is at one of the " dead centres " A or j??, as in Pig. 34, it will be noticed that the force exerted by the con-
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necting-rod is at right angles to the direction of the pin's motion, and hence no force combined with it can give a resultant in the direction of the tangent to the path; the whole effect of this force, P'9 is now to compress or extend the crank (change its form), and none of it is available in moving the crank-pin. If it were not for